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DQGHFRQRPLFJURZWK+HUZDUW]	5HLPHUV$ZKROHVHWRIVLPLODUTXHVWLRQVFRXOGEHUDLVHGEXWLVEH\RQG
VFRSHRIWKLVSDSHUWRGLVFXVVWKHPLQGHWDLO
$XWKRUGHFLGHGWRLQYHVWLJDWHSRWHQWLDOUHODWLRQVKLSVEHWZHHQLQWHUHVWUDWHPRQH\VXSSO\SULFHOHYHODQGUHDO*'3
LQ WKH&]HFK5HSXEOLF LQ RUGHU WR ILQG RXW GHILQLWH LPSOLFDWLRQV RI LWV LQWHUDFWLRQV DQG JLYH UHFRPPHQGDWLRQV WR
PDFURHFRQRPLFSROLF\DXWKRULWLHV
0XWXDO LQWHUFRQQHFWLRQRI WKHVHYDULDEOHVZDV LQYHVWLJDWHG LQDQH[WHQVLYHQXPEHURI VWXGLHVZKLFKGLIIHUV LQ
PHWKRGRORJ\HFRQRPLHVXQGHUVWXG\DQGHYHQLQUHVXOWV%HFDXVHRIODUJHQXPEHURIVWXGLHVRQO\VRPHRIWKHPDUH
VWDWHGLQIROORZLQJSDUDJUDSK
2PD\DQG.DQIRXQGVWDWLVWLFDOO\VLJQLILFDQWQHJDWLYHUHODWLRQVKLSEHWZHHQLQIODWLRQDQGRXWSXWJURZWKZLWK
XVHRIQRQOLQHDUSDQHOUHJUHVVLRQ'UXNNHUHWDOUHDFKHGWKHVDPHFRQFOXVLRQZLWKXVHRIXQEDODQFHGSDQHO
PHWKRGWLPHYDU\LQJHVWLPDWHVHPSOR\HGLQ(JJRKDQG.KDQDQGWUHQGF\FOHGHFRPSRVLWLRQPRGHOHPSOR\HG
LQ0DFFKLDUHOOLVKRZHGDOVRQHJDWLYHDQGQRQOLQHDULQIODWLRQJURZWKUHODWLRQVKLS
5HODWLRQVKLSEHWZHHQUHDO*'3DQGPRQH\VXSSO\ZDVLQYHVWLJDWHGLQ5DYQ3VDUDGDNLVDQG6ROD:LWKXVH
RI9$5PRGHOVZLWKWLPHYDU\LQJSDUDPHWHUWKH\IRXQGWKDWWKHFDXVDOLW\EHWZHHQPRQH\DQGRXWSXWYDULHVLQWLPH
,QWHUQDWLRQDOHYLGHQFHDVWRWKHUROHRIPRQH\ZDVSURYLGHGE\&DQRYDDQG0HQ]6DPHFRQFOXVLRQFRXOGEH
PDGHIRU86DQG8.HFRQRP\1HOVRQ'HWHFWLRQRIFDXVDOLW\ZLWKXVHRI9$5ZDVFRQWHQWRI)DYDUDDQG
*LRUGDQL
,QYHVWLJDWLRQRISRWHQWLDO UHODWLRQVKLSEHWZHHQ LQWHUHVW UDWH DQGRWKHUPDFURHFRQRPLFYDULDEOHV LV D FRQWHQWRI
*DUFLDDQG5LJRERQZKHUH9$5LVSURSRVHGWRHVWLPDWHWKHFRUUHODWLRQSDWWHUQRIWKHPDFURYDULDEOHVRIWKH
%UD]LOLDQHFRQRP\DQGXVHLWWRLPSOHPHQW0RQWH&DUORVLPXODWLRQV
7KHIRXUWKUHODWLRQVKLSZKLFKDWWUDFWVDWWHQWLRQLVWKHRQHEHWZHHQPRQH\VXSSO\DQGSULFHOHYHO(&%UHVHDUFK
SURYHGH[LVWHQFHRIORQJUXQUHODWLRQVKLSEHWZHHQPRQH\JURZWKDQGLQIODWLRQLQ(XURSHDQFRXQWULHVVHHIRUH[DPSOH
%HQDWL RU/HQ]D([LVWHQFHRI WKLV UHODWLRQVKLSZDVH[DPLQHGDQGSURYHG LQ7KRUQWRQZKR
FRQFHQWUDWHGRQ86HFRQRP\$FFRUGLQJWR1JX\HQPRQH\VXSSO\LQIOXHQFHLQIODWLRQDOVRLQVHOHFWHG$VLDQ
FRXQWULHV
,QYHVWLJDWLRQRI FRQQHFWLRQEHWZHHQ LQWHUHVW UDWH DQG LQIODWLRQGUDZV DWWHQWLRQ IRU H[DPSOH LQ FDVH RI7XUNLVK
HFRQRP\*XODQG(NLQFLH[DPLQHGWKLVLVVXHE\PHDQVRI-RKDQVHQFRLQWHJUDWLRQWHFKQLTXHDQG*UDQJHU
FDXVDOLW\WHVW7KH\IRXQGDFDXVDOXQLGLUHFWLRQDOUHODWLRQVKLSEHWZHHQQRPLQDOLQWHUHVWUDWHVDQGLQIODWLRQLQ7XUNLVK
HFRQRP\&ORVHUHODWLRQVKLSZDVDOVRSURYHGDJDLQE\XVHRIFRLQWHJUDWLQJPHWKRGVLQ(XURSHDQFRXQWULHVDQGLQ
WKH86HFRQRP\LQ%RRWKDQG&LQHU
&ORVHQHVVRILQWHUHVWUDWHDQGPRQH\VXSSO\LQWKHHXURDUHDLVVKRZQLQ&HQGHMDVHWDO
'DWD
,QRXUDQDO\VLVZHXVHDERYHPHQWLRQHGPDFURHFRQRPLFYDULDEOHVLQWHUHVWUDWHPRQH\VXSSO\SULFHOHYHODQGUHDO
*'3:HXVHVHDVRQDOO\DGMXVWHGTXDUWHUO\GDWDRQWKHVHYDULDEOHVIRUWKH&]HFK5HSXEOLFIURP4WR4
ZKLFK PHDQV WKDW  REVHUYDWLRQV IRU HDFK YDULDEOH ZHUH FROOHFWHG IURP WKLV SHULRG 7DEOH  FRQWDLQV D VKRUW
GHVFULSWLRQRIYDULDEOHVDQGWKHLUDEEUHYLDWLRQVXVHGLQWKHDQDO\VLV
7DEOH9DULDEOHVXVHGLQDQDO\VLV
DEEUHYLDWLRQRI
YDULDEOH YDULDEOHFKDUDFWHULVWLF
5 PRQWK3UDJXH,QWHU%DQN2IIHUHG5DWH35,%25
0 PRQH\VXSSO\0PHDVXUHGLQELOOLRQVRI&=.
3 SULFHOHYHOPHDVXUHGE\WKH*'3GHIODWRUDSULFHLQGH[ZLWK 
< UHDO*'3PHDVXUHGLQELOOLRQVRI&=.

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'DWDRQYDULDEOH0DQG<ZHUHDFTXLUHGYLDWLPHVHULHVGDWDEDVH$5$'DGPLQLVWUDWHGE\&]HFK1DWLRQDO%DQN
GDWDRQYDULDEOH5DQG3ZHUHDFTXLUHGYLD%ORRPEHUJGDWDEDVH'DWDZHUHSURFHVVHGLQHFRQRPHWULFVRIWZDUH*UHWO
:HDUHQRWJRLQJWRXVHDERYHPHQWLRQHGYDULDEOHV LQ WKHLUDEVROXWHYDOXHV±LW LVTXLWHFRPPRQWRZRUNZLWK
QDWXUDO ORJDULWKPVRIYDULDEOHV LQHFRQRPHWULFDQDO\VLV VR WKLVDSSURDFK LVDGRSWHG LQ WKLVSDSHUDVZHOO EXWZH
PDLQWDLQDEEUHYLDWLRQPHQWLRQHGDERYH
0HWKRGRORJ\
)LUVWVWHSLQPDQ\HFRQRPHWULFDQDO\VHVRULHQWHGRQWLPHVHULHVLVWRGHWHUPLQHZKHWKHUYDULDEOHVXQGHUVWXG\DUH
VWDWLRQDU\RQQRQVWDWLRQDU\0DLQFKDUDFWHULVWLFRIQRQVWDWLRQDU\WLPHVHULHVLVDSUHVHQFHRIXQLWURRW,QWHVWLQJXQLW
URRWH[LVWHQFHLWLVFRQYHQLHQWWRXVHIROORZLQJHTXDWLRQ
 ߂ܺ௧ ൌ ߙ ൅ ߩܺ௧ିଵ ൅ σ ߛ௜߂ܺ௧ି௜
௣
௜ୀଵ ൅ ߮ݐ ൅ ߝ௧ (1) 
7KHYDOXHRIFRHIILFLHQWɏLVFUXFLDO,Iߩ ൌ ͲLWLPSOLHVWKDWRULJLQDOWLPHVHULHV;WFRQWDLQVXQLWURRWDQGLVQRQ
VWDWLRQDU\7HVWSHUIRUPHGE\PHDQVRIHTXDWLRQLVFDOOHGDXJPHQWHG'LFNH\)XOOHUWHVWLQYHQWHGLQ'LFNH\DQG
)XOOHU  ± IURPQRZRQ LWZLOO EH DEEUHYLDWHG DV$') WHVW ,W LVRIWHQGLIILFXOW WRGLVWLQJXLVKEHWZHHQQRQ
VWDWLRQDU\ WLPHVHULHVZKLFKFRQWDLQVVWRFKDVWLF WUHQGDQG WUHQGVWDWLRQDU\YDULDEOHZKLFKFRQWDLQVGHWHUPLQLVWLF
WUHQG)RUWKLVUHDVRQLWZDVGHFLGHGWRLQFOXGHGHWHUPLQLVWLFWUHQGt LQWRHTXDWLRQ6WDWLVWLFDOVLJQLILFDQFHRIWKLV
FRPSRQHQWPHDQVWUHQGVWDWLRQDU\YDULDEOHDQGVSHFLDOPHDVXUHVQHHGWREHXQGHUWDNHQWRGHDOZLWKWKLVILQGLQJ
:HQHHGWRGHILQHWKHSUHFLVHIRUPRIHTXDWLRQIRUHYHU\YDULDEOHLHZHQHHGWRILQGDSSURSULDWHQXPEHURI
ODJVRIGHSHQGHQWYDULDEOH2WKHUZLVHLWZLOOQRWEHSRVVLEOHWRSHUIRUP$')WHVWVFRUUHFWO\:HXVHTXDUWHUO\GDWD
VRLWLVUHDVRQDEOHWRVXVSHFWWKDWWKHYDOXHRIYDULDEOHIURPWKHVDPHSHULRG\HDUDJRFDQKHOSH[SODLQYDOXHLQFXUUHQW
SHULRGLHYDOXHLQILUVWTXDUWHUFDQH[SODLQYDOXHLQILUVWTXDUWHUHWF)RUWKLVUHDVRQWKHKLJKHVWQXPEHU
RI ODJV LV VHW DW IRXU DQG XVH RI VHTXHQWLDO WHVWLQJ SURFHGXUH HQVXUHV WKDW LQVLJQLILFDQW ODJV DUH GURSSHG IURP
UHJUHVVLRQV
3UHYLRXV VWXGLHV VKRZHG WKDW LW LV OLNHO\ WR ILQG WKHVH YDULDEOHV WR EH QRQVWDWLRQDU\ DQG WKDW SKHQRPHQRQ RI
FRLQWHJUDWLRQGRHVQRWRFFXUVR WKHPRVWVXLWDEOHDSSURDFK WRSURSHUO\SHUIRUPDQDO\VLV LV WRXVH9$5EDVHGRQ
GLIIHUHQFHGYDULDEOHV3RWHQWLDOLVVXHVFRPSOLFDWLQJWKLVDSSURDFKZLOOEHDGGUHVVHGGLUHFWO\LQIROORZLQJSDUWRISDSHU
9$5LVDW\SLFDOHFRQRPHWULFWRROWRLGHQWLI\*UDQJHUFDXVDOLW\LQFDVHRIVWDWLRQDU\WLPHVHULHV,WLVDV\VWHPRI
UHJUHVVLRQHTXDWLRQVZKHUHWKHQXPEHURIHTXDWLRQVPDWFKHVWKHQXPEHURIYDULDEOHVXQGHUVWXG\,QHDFKHTXDWLRQ
ZH KDYH GLIIHUHQW GHSHQGHQW YDULDEOH ± LW LV DOZD\V RQH RI WKH YDULDEOHV XQGHU VWXG\ (DFK HTXDWLRQ XVHV DV LWV
H[SODQDWRU\YDULDEOHVODJVRIDOOYDULDEOHV%HFDXVHLWZRXOGEHWLPHDQGVSDFHFRQVXPLQJWRILQGVSHFLILFQXPEHURI
ODJVIRUHDFKYDULDEOHLWZDVGHFLGHGWRXVHWKHVDPHODJOHQJWKIRUHYHU\YDULDEOHLQHYHU\HTXDWLRQQRWHWKDWWKLVLV
DFRPPRQSUDFWLFH LQUHVHDUFKSDSHUV7KHUHVXOWLQJPRGHOZLOOEHNQRZQDVD9$5pPRGHOZLWKp LQGLFDWLQJ
QXPEHURILQFOXGHGODJV
7KHUHVHDUFKSURFHVVZLOOKDYHWKHIROORZLQJVWUXFWXUH

x ILQGLQJDSSURSULDWHQXPEHURIODJV
x HVWLPDWLRQRI9$5SEDVHGRQLQIRUPDWLRQUHFHLYHGLQSUHYLRXVVWHS
x LQWHUSUHWDWLRQRIUHVXOWVZLWKUHVSHFWWR*UDQJHUFDXVDOLW\
x FRPSDULVRQRIGLVFRYHUHGFDXVDOLW\ZLWKFRUUHODWLRQUHODWLRQVKLS
x YHULILFDWLRQRILQYDOLGLW\RIHVWLPDWHGUHJUHVVLRQPRGHOVE\ZD\RIIRUHFDVWLQJ
5HVXOWVDQG'LVFXVVLRQ
$')WHVWVZHUHSHUIRUPHGRQHDFKYDULDEOHXQGHUVWXG\ZLWKXVHRIVHTXHQWLDOWHVWLQJSURFHGXUH3DUDPHWHUVRI
H[HFXWHGUHJUHVVLRQVDUHVWDWHGEHORZRQO\FKDUDFWHULVWLFVFUXFLDOWRGHFLGHRIH[LVWHQFHRIXQLWURRWVDUHVWDWHGLQ
RUGHUWRVDYHVSDFH
 
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7DEOH$')WHVWVRQYDULDEOHVXQGHUVWXG\
GHSHQGHQWYDUǻ;W H[SODQDWRU\YDU;W FRHIILFLHQWȡ VWGHUURU WUDWLR SYDOXH
ǻ<W <W í  í 
ǻ0W 0W í  í 
ǻ3W 3W í  í 
ǻ5W 5W í  í 
6RXUFH*UHWORXWSXWEDVHGRQGDWDDFTXLUHGYLD$5$'DQG%ORRPEHUJ'DWDEDVH
)URPWUDWLRVDQGSYDOXHVZHFDQFODLPWKDWFRHIILFLHQWVDUHVWDWLVWLFDOO\LQVLJQLILFDQWLQFDVHRIYDULDEOHVǻ<Wǻ0W
DQGǻ5W,QRWKHUZRUGVZHFDQQRWGHFOLQHK\SRWKHVHVWKDWWKH\DUHHTXDOWR]HUR7KHUHIRUHZHFDQFRQFOXGHWKDW
RULJLQDOWLPHVHULHV50DQG<KDYHXQLWURRWVDQGGLVSOD\QRQVWDWLRQDU\EHKDYLRU
7KLVLVQRWWKHFDVHRIYDULDEOH3±FRUUHVSRQGLQJURZLQ7DEOHVKRZVH[DFWO\RSSRVLWHUHVXOWWKDQ$')WHVWV
SHUIRUPHGRQUHPDLQLQJYDULDEOHV7KHFRQFOXVLRQLVWKDWYDULDEOH3GRHVQRWH[SUHVVQRQVWDWLRQDU\EHKDYLRU
2Q WKH JURXQGV RI WKHVH UHVXOWV ZH FDQQRW SHUIRUP FRLQWHJUDWLRQ DQDO\VLV EHFDXVH LW LV FRQGLWLRQHG E\ QRQ
VWDWLRQDULW\RIHYHU\LQFOXGHGYDULDEOHEHVLGHVRWKHUWKLQJV,WLVDOVRQRWSRVVLEOHWRSHUIRUPVLPSOH2/6UHJUHVVLRQ
ZLWK YDULDEOHV LQ WKHVH IRUPV EHFDXVH WUHQG FRPSRQHQWV SUHVHQW LQ WLPH VHULHVZLOO OHDG WR LQFRUUHFW UHVXOWV DQG
FRQFOXVLRQV)LUVWZHQHHGWRUHPRYHWKHWUHQGIURPYDULDEOHV7ZRGLIIHUHQWDSSURDFKHVQHHGWREHDGRSWHG9DULDEOHV
50DQG<FRQWDLQVWRFKDVWLFWUHQGWKHUHIRUHGLIIHUHQFLQJLVVXLWDEOH±ZHJHWGLIIHUHQFHVWDWLRQDU\YDULDEOHV&DVH
RIYDULDEOH3LVVRPHKRZPRUHFRPSOLFDWHG,IZHWDNHDORRNLQ$SSHQGL[$ZHFDQVHHWKDWWKHUHLVFOHDUO\VRPH
NLQGRIWUHQG+RZHYHUWKLVWUHQGLVQRWVWRFKDVWLFLWLVGHWHUPLQLVWLFWKLVLVFRQILUPHGE\VWDWLVWLFDOVLJQLILFDQFHRI
WUHQGFRPSRQHQWLQSUHYLRXVO\SHUIRUPHG$')WHVW9DULDEOHFRQWDLQLQJGHWHUPLQLVWLFWUHQGLVFDOOHGWUHQGVWDWLRQDU\
DQGWKHWHFKQLTXHXVHGWRUHPRYHWKLVWUHQGLVFDOOHGVLPSO\GHWUHQGLQJZKLFKLVDFFRPSOLVKHGE\UHJUHVVLRQRIWKH
YDULDEOHRQDGHWHUPLQLVWLFSRO\QRPLDOWLPHWUHQG
,WZDVIRXQGDJDLQZLWKXVHRIVHTXHQWLRQDOWHVWLQJSURFHGXUHWKDWWLPHVHULHV3KDVSRO\QRPLDOWUHQGRIILIWK
GHJUHH3DUDPHWHUVRIH[HFXWHGUHJUHVVLRQDUHQRWVWDWHGKHUHLQRUGHUWRVDYHVSDFHEXW$SSHQGL[%VKRZVWKHDFWXDO
YDOXHVRI3 UHG OLQH DQG HVWLPDWHGYDOXHVRI3ZLWK XVH RI DERYHPHQWLRQHGSRO\QRPLDO WLPH WUHQG EOXH OLQH
6XEWUDFWLRQRIWKHVHHVWLPDWHGYDOXHVRI3IURPWKHDFWXDOYDOXHV\LHOGVDWLPHVHULHVRIUHVLGXDOVZKLFKLVVWDWLRQDU\
DQG ZKLFK ZLOO EH XVHG LQ IXUWKHU DQDO\VLV DORQJ ZLWK VWDWLRQDU\ GLIIHUHQFHV RI UHPDLQLQJ YDULDEOHV UHVXOWV RI
SHUIRUPHG$')WHVWVRQWKHVHQHZYDULDEOHVDUHQRWVWDWHGLQWKLVSDSHUEXWORRNLQWR$SSHQGL[&FDQSURYLGHDQ
LQLWLDOSURRIDERXWWKHLUVWDWLRQDULW\
1RZZHSHUIRUPD WUDQVIRUPDWLRQRI RXUYDULDEOHV:HDOUHDG\KDGRXU YDULDEOHV LQQDWXUDO ORJDULWKPV DW WKH
EHJLQQLQJRIDQDO\VLV7KHQZHGLIIHUHQFHGWKHVHORJDULWKPVLQFDVHRIYDULDEOHV50DQG<DQGZHGHWUHQGHGWKH
ORJDULWKPRIYDULDEOH31RZZHPXOWLSO\DOOYDULDEOHVE\EHFDXVHLWDOORZVXVWRZRUNZLWKSHUFHQWDJHFKDQJHV
)URPQRZRQZHDUHJRLQJWRODEHOYDULDEOHV50DQG<ZLWKV\PEROǻZKLFKVWDQGVIRUGLIIHUHQFHVDQGYDULDEOH
3ZLWKZKLFKVWDQGVIRUGHWUHQGHGYDULDEOH
6WDWLRQDULW\RIVHOHFWHGYDULDEOHVDOORZVXVWRSHUIRUP9$5)LUVWVWHSLVWRILQGDSSURSULDWHQXPEHURIODJVIRU
HDFKYDULDEOH,QFOXGLQJVPDOOQXPEHURIODJVFDQOHDGWRLQYDOLGUHVXOWVDQGPLVVLQJUHODWLRQVKLSDPRQJYDULDEOHV
2QWKHRWKHUKDQGLWLVKLJKO\XQOLNHO\WKDWGLIIHUHQFHVKDYHORQJPHPRU\LWLVWKHPDLQLVVXHRIOHYHOYDULDEOHV
WKHUHIRUHLQFOXVLRQRIKLJKQXPEHURIODJVLVDOVRQRWUHDVRQDEOH)URPWKHVHUHDVRQVKLJKHVWQXPEHURIODJVLVVHWDW
WKHOHYHORIIRXUIRUWKHVDPHUHDVRQDVGLVFXVVHGLQSDUWRISDSHUDERXWPHWKRGRORJ\FRQFHUQLQJVSHFLILFDWLRQRI
$')WHVWV7KHGHFLVLRQRIPRVWDSSURSULDWHQXPEHURIODJVLVEDVHGRQLQIRUPDWLRQFULWHULD±$NDLNHFULWHULRQ$,&
6FKZDU]%D\HVLDQFULWHULRQ%,&DQG+DQQDK4XLQQFULWHULRQ+4&7KHEHVWYDOXHRIHDFKFULWHULRQLVDOZD\VWKH
ORZHVWRQH7KHEHVWRSWLRQDSSHDUVWREHRSWLRQZLWKODJDFFRUGLQJWRHDFKFULWHULRQ7KHUHIRUHWKHUHJUHVVLRQZLOO
WDNHIRUPRI9$5HYHQWKRXJKWKHSRWHQWLDOULVNPHQWLRQHGDERYH 
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7DEOH/DJOHQJWKGHWHUPLQDWLRQ
 ODJV ODJV ODJV ODJV
$,&    
%,&    
+4&    
6RXUFH*UHWORXWSXWEDVHGRQGDWDDFTXLUHGYLD$5$'DQG%ORRPEHUJ'DWDEDVH
7DEOHSUHVHQWVUHVXOWVIURP2/6HVWLPDWLRQRID9$56LQFHWKHUHDUHIRXUYDULDEOHVWKHUHDUHIRXUHTXDWLRQV
WRHVWLPDWH(DFKHTXDWLRQVUHJUHVVHVDGHSHQGHQWYDULDEOHRQRQHODJVRIDOOWKHYDULDEOHVLQWKH9$57RVDYHVSDFH
RQO\ WKH 2/6 HVWLPDWH DQG WKH 3YDOXH IRU WHVWLQJ WKH VLJQLILFDQFH RI HDFK FRHIILFLHQW DUH LQFOXGHG LQ 7DEOH 
FRHIILFLHQWVVWDWLVWLFDOO\VLJQLILFDQWRQVLJQLILFDQFHOHYHODUHLQEROG
7DEOH7KH9$5XVLQJǻ5ǻ03DQGǻ<DVGHSHQGHQWYDULDEOHV
 GHSHQGHQWYDULDEOH  GHSHQGHQWYDULDEOH  GHSHQGHQWYDULDEOH  GHSHQGHQWYDULDEOH
H[SODQDWRU\
YDULDEOH
ǻ5  ǻ0  3  ǻ<
FRHII SYDOXH  FRHII SYDOXH  FRHII SYDOXH  FRHII SYDOXH
FRQVWDQW í      í    
ǻ5W    í   í    
ǻ0W í   í   í   í 
3W          í 
ǻ<W           
           
5       
3YDOXH)       
':VWDW       
6RXUFH*UHWORXWSXWEDVHGRQGDWDDFTXLUHGYLD$5$'DQG%ORRPEHUJ'DWDEDVH
)LUVWLQWHUHVWLQJILQGLQJLVWKDWODJVRIGHSHQGHQWYDULDEOHDUHVWDWLVWLFDOO\VLJQLILFDQWLQDOOFDVHVZLWKH[FHSWLRQRI
YDULDEOHǻ5ZKHUH LWKDVQRH[SODQDWRU\SRZHU ,WPHDQV WKDWFXUUHQWFKDQJH LQYDULDEOH0FDQEHH[SODLQHGE\
SUHYLRXVFKDQJHRIWKLVYDULDEOHFXUUHQWFKDQJHLQYDULDEOH<FDQEHH[SODLQHGE\SUHYLRXVFKDQJHRIWKLVYDULDEOH
HWF
9DOXHVRIGHWHUPLQDWLRQFRHIILFLHQWV5VXJJHVWWKDWPRGHOVZLWK3DQGǻ<DVGHSHQGHQWYDULDEOHVDUHPRUH
DFFXUDWH LQ H[SODLQLQJ FKDQJHV RI WKHVH YDULDEOHV WKDQ WKH PRGHOV ZLWK ǻ5 DQG ǻ0 DV GHSHQGHQW YDULDEOHV ,Q
SDUWLFXODULQFDVHRIǻ<ZHFDQVD\WKDWJLYHQYDULDEOHVH[SODLQLQWKHYDULDELOLW\RIYDULDEOHǻ<HWF
-RLQWWHVWIRUVWDWLVWLFDOVLJQLILFDQFHRIH[SODQDWRU\YDULDEOHV)WHVWJLYHYHU\VPDOOSYDOXHVLQDOOFDVHVVRZH
FDQFODLPWKDWH[SODQDWRU\YDULDEOHV WRJHWKHUKDYHKLJKH[SODQDWRU\SRZHUHYHQRQWKHVLJQLILFDQFHOHYHOZH
GHFOLQHQXOOK\SRWKHVLVWKDWDOOFRHIILFLHQWVDUHHTXDOWR]HUR
7KHODVWURZUHSUHVHQWVYDOXHVRI'XUELQ:DWVRQVWDWLVWLFV:HFDQVHHWKDWDOOYDOXHVDUHYHU\FORVHWRYDOXH
ZKLFKLQGLFDWHVGHVLUDEOHSURSHUW\RIUHJUHVVLRQQRDXWRFRUUHODWLRQRIUHVLGXDOV
7KHLQWHUSUHWDWLRQRIFRHIILFLHQWVZLOOQRWEHPDGHKHUHEHFDXVHLWLVQRWUHOHYDQWWRRXUWDVN±RXUWDVNZDVWRRQO\
GLVFRYHU*UDQJHU FDXVDOLW\ DPRQJ YDULDEOHV QRW WRPHQWLRQ WKDW LQWHUSUHWDWLRQ RI VRPH FRHIILFLHQWV FDQ EH TXLWH
SUREOHPDWLFLHLQWHUSUHWDWLRQRIFRHIILFLHQWFRUUHVSRQGLQJWRYDULDEOH3WEHFDXVHRIVSHFLILFFRQVWUXFWLRQRIWKLV
YDULDEOHE\GHWUHQGLQJ
6HFRQGO\WKHUHVXOWVIRUWKHVHIRXUHTXDWLRQVGHPRQVWUDWHVRPHLQWHUHVWLQJSDWWHUQVRI*UDQJHUFDXVDOLW\,QWKH
HTXDWLRQ ZLWK ǻ5 DV WKH GHSHQGHQW YDULDEOH LW LV FOHDU WKDW SDVW SULFH OHYHO FKDQJH DQG SDVW *'3 FKDQJH KDYH
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H[SODQDWRU\SRZHUIRULQWHUHVWUDWHFKDQJH±LQRWKHUZRUGVWKH\*UDQJHUFDXVHLQWHUHVWUDWHFKDQJH7KHWKLUGDQG
ODVWFDVHRI*UDQJHUFDXVDOLW\ LV WKDWSDVW*'3FKDQJH*UDQJHUFDXVHVSULFH OHYHOFKDQJH+RZHYHUDQ\RI WKHVH
FDXVDOLWLHVGRHVQRWIORZWKHRWKHUZD\±LQRWKHUZRUGVFKDQJHLQ*'3FDQH[SODLQFKDQJHLQLQWHUHVWUDWHEXWFKDQJH
LQ LQWHUHVW UDWH FDQQRW H[SODLQ FKDQJH LQ *'3 HWF:H ZLWQHVV WKUHH RQHZD\ *UDQJHU FDXVDOLWLHV 5HVXOWV DUH
VXPPDUL]HGLQIROORZLQJWDEOH
7DEOH*UDQJHUFDXVDOLW\
*UDQJHUFDXVDOLW\±RQO\RQHGLUHFWLRQ
3ĺǻ5
ǻ<ĺǻ5
ǻ<ĺ3
6RXUFH*UHWORXWSXWEDVHGRQGDWDDFTXLUHGYLD$5$'DQG%ORRPEHUJ'DWDEDVH
,WFRXOGEHDOVRLQWHUHVWLQJWRFRPSDUHGLVFRYHUHGFDXVDOUHODWLRQVKLSVZLWKFRUUHODWLRQEHWZHHQYDULDEOHV)LQGLQJV
IURP9$5DUHLQFRUSRUDWHGLQEHORZVWDWHGFRUUHODWLRQPDWUL[%ROGYDOXHVUHSUHVHQWGLVFRYHUHGRQHZD\*UDQJHU
FDXVDOLW\2QO\WKHVHPDUNHGFRUUHODWLRQFRHIILFLHQWVKDYHLQIRUPDWLRQDOYDOXH±FRUUHODWLRQUHDOO\H[LVWVLQWKHVHFDVHV
1DWXUDOO\VLJQVRIWKHVHFRUUHODWLRQFRHIILFLHQWVFRUUHVSRQGZLWKVLJQVRIFRHIILFLHQWVLQDERYHVWDWHG9$5PRGHO
5HPDLQLQJ FRUUHODWLRQ FRHIILFLHQWV DUH QRW H[SODLQHG LQ 9$5 WKHUHIRUH WKH FRUUHODWLRQ LQ WKHVH FDVHV LV
LQFRQFOXVLYH,WLVFRQILUPHGE\UHODWLYHO\ORZYDOXHRIFRHIILFLHQWV±WKH\DUHYHU\FORVHWR]HURLQWZRRIWKUHHFDVHV
ZKLFKPHDQVQHDUO\QRFRUUHODWLRQ
7DEOH&RUUHODWLRQPDWUL[
ȴ< ǻ0 ǻ5 3 
    ǻ<
    ǻ0
    ǻ5
    3
6RXUFH*UHWORXWSXWEDVHGRQGDWDDFTXLUHGYLD$5$'DQG%ORRPEHUJ'DWDEDVH
,QRUGHUWRWHVWYDOLGLW\RIDERYHFRQVWUXFWHG9$5PRGHOLWZDVGHFLGHGWRWU\WRIRUHFDVWIXWXUHYDOXHVRIDOO
YDULDEOHVXQGHUVWXG\ZLWKH[FHSWLRQRIYDULDEOH3IRUWKHUHDVRQRILWVFRPSOLFDWHGLQWHUSUHWDWLRQ$QDO\VLVDVZHOO
DVUHVXOWVZDVEDVHGRQGDWDIURPWKHSHULRG4WR4VRIDU7KHIRUHFDVWIRFXVHVRQHVWLPDWLQJYDOXHVRI
ǻ<ǻ0DQGǻ5LQSHULRG4WR4±WKHUHIRUHZHJHWHVWLPDWHGYDOXHV
$FFRUGLQJWRILJXUHVLQ7DEOHRXUPRGHOLVXQDEOHWRUHOLDEO\IRUHFDVWPDJQLWXGHRIFKDQJHVRIYDULDEOHV2QWKH
RWKHUVLGHPRGHOLVTXLWHUHOLDEOHLQIRUHFDVWLQJGLUHFWLRQRIFKDQJHLQFDVHRIYDULDEOHVǻ<DQGǻ5±LWFDQSUHGLFW
ZKHWKHUWKHYDOXHVZLOOEHSRVLWLYHRUQHJDWLYH0RGHOVXFFHVVIXOO\SUHGLFWVFDVHVIURPWRWDOQXPEHURIZKLFK
PHDQVVXFFHVVUDWHQHDUO\3UHGLFWLRQVRIYDULDEOHǻ0DUHVXFFHVVIXORQO\LQRIFDVHVZKLFKPHDQVWKH
PRGHOLVXQDEOHWRSUHGLFWWKHVLJQRIFKDQJHEHWWHUWKDQLWLVSRVVLEOHWRGHWHUPLQHLWE\VKHHUFKDQFH
7KHUH H[LVWSRVVLELOLWLHVRI LQFUHDVLQJ UREXVWQHVVRI DFKLHYHG UHVXOWV E\XVHRIRWKHU HFRQRPHWULFPHWKRGV$V
PHQWLRQHGLQVHFWLRQ,QWURGXFWLRQ0DFFKLDUHOOLHPSOR\HGWUHQGF\FOHGHFRPSRVLWLRQPRGHO5DYQ3VDUDGDNLV
	 6ROD  XVHG 9$5 PRGHOV ZLWK WLPHYDU\LQJ SDUDPHWHU $QRWKHU RSWLRQ KRZ WR FDSWXUH OLQN EHWZHHQ
PDFURHFRQRPLFYDULDEOHVLVWRXVH'6*(PRGHOVHHIRUH[DPSOH&DUDLDQL
7KHSURSRVHGPHWKRGRORJ\KHOSVWRGLVFRYHUDQGGHVFULEHKLGGHQSDWWHUQVDOORZLQJIRUWKHVWXG\FKDUDFWHUL]DWLRQ
DQGGHVFULSWLRQRIWKHKLVWRULFUHODWLRQVKLSVEHWZHHQPDFURHFRQRPLFYDULDEOHV7KHVHSDWWHUQVFDQDOVREHXVHGLQWKH
IRUHFDVWLQJRIYDULDEOHVRIFRQFHUQ7KHRXWSXWRIWKHPHWKRGRORJ\FDQSURYLGHDFWLRQDEOHLQIRUPDWLRQIRUPDUNHW
DJHQWV VXFK DVPRQHWDU\ DXWKRULWLHV ILQDQFLDO LQVWLWXWLRQV DQG LQGLYLGXDO LQYHVWRUV DVZHOO DV IRU WKH DFDGHPLF
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FRPPXQLW\ WR LQFUHDVH IXUWKHU WKH NQRZOHGJH DQG XQGHUVWDQGLQJ RI ILQDQFLDO PDUNHWV WKXV HQULFKLQJ DQG
FRPSOHPHQWLQJH[LVWLQJILQDQFLDOWKHRULHV
2Q WKHEDVLVRI9$5RXWSXWVZHDUHDEOH WRSRLQWRXW LPSOLFDWLRQVDQG UHFRPPHQGDWLRQV IRUPDFURHFRQRPLF
SROLF\)LUVWO\EHFDXVHFKDQJHLQSULFHOHYHOOHDGVWRFKDQJHLQLQWHUHVWUDWH&]HFK1DWLRQDO%DQNVKRXOGDIIHFWWKH
HFRQRP\ E\ PHDQV RI FKDQJH RI WKH LQWHUHVW UDWH ZLWK XVH RI FKDQJH LQ SULFH OHYHO DV D PHGLXP 2WKHU WZR
UHFRPPHQGDWLRQVDUHWRILVFDOSROLF\DXWKRULWLHV±LQWHUHVWUDWHDVZHOODVSULFHOHYHOFRXOGEHDIIHFWHGE\FKDQJHLQ
UHDO*'3DQGJRYHUQPHQWKDVWZREDVLFWRROVWRGRVR±WD[SROLF\DQGJRYHUQPHQWVSHQGLQJ
7DEOH)RUHFDVWRIYDULDEOHVǻ5ǻ0DQGǻ<LQSHULRG4WR4
SHULRG
 ǻ5  ǻ0  ǻ<
 DFWXDO SUHGLFWLRQ  DFWXDO SUHGLFWLRQ  DFWXDO SUHGLFWLRQ
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